placement. Conclusion: The data showed that complete repair of PTA in the neonatal and early infancy period was the treatment with the best potential for survival. The homograft remained one of the conduits of choice to establish continuity between the right ventricle and the pulmonary artery in spite of the high incidence of conduit redo operations.
Introduction
Persistent truncus arteriosus (PTA) also known as common arterial trunk is best described as a congenitally malformed heart with normal atrial arrangement and concordant atrioventricular connections in which a solitary arterial trunk arises from the base of the heart and supplies the coronary, pulmonary and systemic arteries [1] . It accounts for 1.2-3% of all congenital heart malformations. This malformation is eventually fatal if not treated. The mean age of death is 2.5 months with 80% of affected children dead by 1 year of age [2] . The definitive treatment of PTA is surgery. The physiologic correction of PTA was described by McGoon et al. [3] in 1968. Since then, surgical correction during infancy has become possible. Here we report our long-term follow-up experience of patients with surgical repair of PTA.
Subjects and Methods
The medical records of a group of 24 consecutive infants from Kuwait, who underwent corrective repair of PTA from August 1993 to June 2009, were reviewed ( table 1 ). All patients were diagnosed by two-dimensional cross-sectional and colour Doppler echocardiography. In 7 patients preoperative cardiac catheterization was performed for better characterization of the diagnosis. The patients were classified according to Van Praagh classification ( fig. 1 ): type A1 = 16 patients; type A2 = 5 patients; type A3 = 2 patients and type A4 = 1 patient. The truncal valve leaflets were bicuspid and dysplastic in 3, tricuspid in 14 and quadricuspid in 7 patients. Mild truncal valve regurgitation was present in 18 and moderate regurgitation in 4 patients. Moderate truncal valve regurgitation was associated with 1 patient with bicuspid dysplastic valve, 1 with tricuspid valve and 2 with quadricuspid valve. Coronary abnormalities were observed in 2 patients in our series. The mean age at presentation was 38.13 8 77.31 days (range 1-365). Six patients died while waiting for surgery, 1 due to extreme prematurity and the others due to fulminant sepsis, necrotizing enterocolitis and disseminated intravascular coagulation. The parents of 2 infants did not accept surgery for their babies and returned to their native countries. The ventricular septal defect was closed with a patch in all of them through a right ven- CHF = Congestive heart failure; FTT = failure to thrive; ASD = atrial septal defect; mod. = moderate; PDA = patent ductus arteriosus; RAA = right aortic arch; RPA = right pulmonary artery; MVP = mitral valve prolapse; PA = pulmonary artery. triculotomy and then a homograft was anastamosed first to the main pulmonary artery or its branches and then to the right ventriculotomy. The assessment of the functional result and capacity was performed in surviving patients by clinical, radiological, electrocardiographic and cross-sectional echocardiographic and colour flow Doppler examinations.
Results
Of the 24 patients, 16 (66.66%) underwent surgical repair. The details of results are described in tables 1 and 2 . The mean age at operation was 166.19 8 438.63 days (range 15-1,825). Nine patients were operated before 1 month of age, 4 between 1 and 3 months, 1 each at 5, 6 and 60 months, respectively. One patient was diagnosed initially as pulmonary atresia with ventricular septal defect and a right modified Blalock-Taussig shunt was performed at 18 months of age. Later at 5 years of age, it was recognized during surgery as type A3 PTA and corrective surgery was done. The mean weight at operation was 4.3 8 3.01 kg (range 2.5-15). The mean size of the original conduit used was 11.87 8 1.93 mm (range 10-18). Of the 16 patients, 11 (68.7%) had an aortic homograft, while 4 (25%) had a pulmonary homograft. One (6.25%) patient had implantation of a Contegra conduit between the right ventricle and pulmonary artery. One patient with associated interrupted aortic arch (IAA) underwent simultaneous aortic arch repair.
There was no death in the postoperative period. These 16 patients had a mean follow-up period of 81.81 8 61.58 months (range 3-166). Eight patients (50%) underwent redo homograft replacement at 10, 24, 27, 50, 105, 143, 144 and 166 months (mean 83.63 8 62.9 months; range 10-166) after the initial operation. Two (25%) had a pulmonary homograft in the first operation while 6 (75%) had aortic homograft. Seven of them had moderate to severe homograft stenosis with a gradient above 50 mm Hg prior to replacement. Four patients had moderate or more truncal valve regurgitation and underwent concomitant valve repair during the initial corrective surgery. The regurgitation was persistently severe in 1 patient and this child had his truncal valve replaced with St. Jude Medical valve prosthesis at 9 years of age. Seven of the remaining 8 patients who survived with the first homograft had mild homograft stenosis and 1 had no stenosis at last follow-up. Amongst the 16 patients who had initial surgery, mild homograft regurgitation was found in 11 (68.75%) and moderate regurgitation in 2 (12.5%). One patient (6.25%) had moderate aortic valve (previous truncal valve) regurgitation while 8 (50%) patients had mild aortic regurgitation and 3 (18.75%) had mild aortic stenosis. The left ventricular systolic function was normal (ejection fraction more than 60%) in all those followed up. Thirteen of the 16 (81.25%) patients who were followed up had symptoms of NYHA class 1, 2 (12.5%) of class 2 and 1 (6.25%) of class 3. All school-age children attend normal school.
Discussion
The follow-up of patients undergoing physiologic correction showed that a high percentage suffered from pulmonary vascular disease, which occurs at a fairly young age in the majority of patients with PTA [4] . A policy of early complete correction of symptomatic infants with PTA was adopted in 1974 [5] . Severe truncal valve regurgitation, IAA, coronary artery anomalies and age at repair greater than 100 days were important risk factors for perioperative death [6] . The 4 children in this study who were more than 100 days of age at the time of initial corrective surgery, 2 with coronary artery abnormalities and the only child with associated type A IAA, did well on follow-up. One-stage repair of both PTA and IAA is the optimal management [7] . 
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Only 1 patient in this study had implantation of Contegra conduit consistent with the recommendation of Gober et al. [8] not to routinely use Contegra valved conduit for reconstruction of the right ventricular outflow tract because of an unpredictable incidence of supravalvar stenosis during midterm results. However, the child was still doing well with the initial surgery. Cryopreserved homograft conduits are generally preferred for the initial repair due to their ease of implantation and low incidence of conduit stenosis [9] . The majority of the patients (93.75%) in this study had cryopreserved homograft conduits for the initial repair. Sinzobahamvya et al. [10] had made a similar observation in their study of 35 patients. The decision regarding the type of right ventricle to pulmonary artery connection surgery was at the discretion of the attending surgeon. Fifty percent of the patients of this study underwent conduit reoperations in a mean period of 83.63 8 62.9 months (range 10-166). In spite of the reported high (50%) incidence of conduit reinterventions, the excellent result of no late mortality may be due to the predominant use of homograft. Conduit replacement is eventually necessary in all cases because of homograft valvular stenosis due to shrinkage, distal anastomosis stenosis, conduit calcification, proximal hood aneurysm and somatic outgrowth [11] . Rajasinghe et al. [12] and Tlaskal et al. [13] in their studies of longterm follow-up of PTA after surgical correction reported a similar high incidence of conduit reoperations. In PTA type A1 and A2, Barbero-Marcial et al. [14] and Nemoto et al. [15] have described alternative techniques of right m od. = Moderate; HG = homograft; AR = aortic regurgitation; AV = aortic valve; CHB = complete heart block; Reg = regurgitation; BT = Blalock-Taus sig; CHF = congestive heart failure; SVT = supraventricular tachycardia; AS = aortic stenosis.
ventricle to pulmonary artery continuity established by direct anastomosis. This has potential for the right ventricular outflow tract growth and had a low incidence of surgical reinterventions of right ventricular outflow tract. Recent studies by Raisky et al. [16] and Xu and Shen [17] concluded that repair of PTA by direct anastomosis of right ventricle to pulmonary artery continuity does not increase mortality and morbidity but decreases the need for reinterventions. The 4 patients who had moderate truncal valve regurgitation in our study had their truncal valve repaired in the primary stage. Kaza et al. [18] in one of the largest series of truncal valve repair emphasized that truncal valve repair should remain the primary option. One of the 4 had to undergo valve replacement 9 years later due to persistent severe regurgitation.
The limitations in this study were the small number of the study size and the preferred surgical choice of using homograft. Further studies of a larger study size are needed to draw significant conclusions.
Conclusion
Our data showed that complete repair of PTA in the neonatal and early infancy period was the treatment with the best potential for survival. Homograft remains one of the conduits of choice to establish continuity between the right ventricle and pulmonary artery in spite of the high incidence of conduit redo operations.
